THE DEVELOPMENT of techniques for diagnosis and surgical treatment of extracranial occlusive disease has engendered hope that a significant number of the major strokes may be prevented.' As more experience with angiography and arterial reconstructive surgery is gained, these procedures will be increasingly directed toward the stroke-prone individual in order to prevent or postpone the disease. Therefore, techniques and instruments appropriate to the identification of stroke-prone individuals assume increasing importance.
In order to assess the value of certain symptoms, physical findings, and laboratory measurements in predicting the occurrence of stroke, a prospective study of an mastoid muscles and in the supraclavicular areas for bruits, measurement of blood pressure in both arms, and a neurological examination. These examinations were conducted without knowledge of how the patient had answered the questionnaire in order that this information would not influence the way findings were recorded. When auscultating for bruits, venous hums were eliminated by gentle compression over the external jugular vein, and, if a murmur at the base of the heart was heard, the bruit was assumed to be transmitted unless it was obviously of a different quality. At the completion of the examinations, the clinic records for all the study subjects were reviewed, and data from the entrance physical examinations were abstracted.
To estimate the prevalence of stroke and to compare the characteristics of those who had experienced a stroke with those who had not, individuals were classified as having experienced a stroke if they answered "Yes" to the question, "Have you ever had a stroke?" even in the absence of residual neurological findings. In addition, a few individuals who reported that they had not had a stroke were added to the group because they exhibited marked neurological changes which were characteristic of a major cerebrovascular accident and which were not explained by other neurological disease.
Results
Cooperation was excellent. Completed questionnaires were returned by 826 (95.7%) persons, and 792 (91.8%) underwent examination in addition to completing the questionnaire. This latter group forms the basis for the present analysis. The group of 792 persons who were examined did not differ from the originally chosen sample in age or sex composition or with respect to the variables measured on the entrance examination. Table 1 presents the age and sex distribution of study subjects. Thirty-seven per cent of the group was male; the mean ages for the males and females were 71 and 69 years, respectively. Table 2 shows the age and sex composition of the stroke group, comprising 54 persons who answered "Yes" to "Have you ever had a stroke?" and eight persons with a negative history but with marked neurological findings.
Responses to the questionnaire items were compared for the stroke and nonstroke groups. Table 3 presents the responses to the questionnaire items for the stroke and nonstroke groups, separately for the sexes. Those items for which the responses of the stroke groups were significantly higher than for those of the nonstroke groups are marked with an asterisk.
Cervical or subclavian bruits were heard in 139 (17%) persons. In 41 (29.5%) of these individuals, a basal heart murmur was also heard, and the examiners could not be certain that the bruit was not transmitted. The prevCirculation, Volume XXXVI, September 1967 of the thoracic aorta, occurred considerably more often in the cases of stroke.
Discussion
Until a follow-up study of the persons who have answered the questionnaire is accomplished, the pattern of responses cannot be fully evaluated, for the important test of the questionnaire will be its predictive value. Certain symptoms, such as lightheadedness, difficulty in concentrating, and difficulty in remembering things, were reported so frequently among all study subjects that it seems unlikely that they are specifically related to the development of stroke.
Persons who had had strokes gave more positive responses to virtually every questionnaire item than did those who had not had strokes. Some of this increased rate of positive response may be due to the fact that the respondents were told that a study of strokes was being conducted, and those who had had a stroke might have been careful to record every symptom that they could remember. Chapman and associates6 found no association between cerebrovascular accidents and level of serum cholesterol. In a study of older persons, Paterson and co-workers7 found no correlation between serum lipid levels and cerebral atherosclerosis, and Berry and associates8 reported similar findings. In the present study serum cholesterol was not increased in males who had had a stroke and was actually lower in females who had had a stroke. While there may be an association between high cholesterol and cerebrovascular disease in younger persons, this relationship does not appear to hold for the older group in which the majority of strokes occur. Cerebrovascular disease and coronary heart disease have certain common features, such as their association with hypertension and electrocardiographic abnormalities. In other respects, the epidemiological characteristics are quite distinct. Several persons have attempted to gain insight into the relationship between these diseases by studying mortality data, but no clear-cut pattern has emerged.9
The epidemiology of coronary heart disease, however, has been studied almost exclusively in middle-aged persons. It is possible that the patterns described for this age group do not pertain to older persons. Common factors probably initiate the development of atherosclerosis at an early age, but the eventual outcome in the form of disease is influenced by a number of modifying factors that operate as the individual becomes older. One such consideration of importance is that people in the older age group represent survivors of a much larger population, and the mortality experience in middle age may account for selective deletion of certain characteristics from the population.
